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Outline

● Mechanically coupled ears in a parasitoid fly:
Novel mechanism for directional hearing

● Biomimetic microphone for hearing aids

● Directional vibration sensing in a treehopper



External Anatomy of the Fly’s Ears



External Anatomy of the Fly’s Ears
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Mechanical Model of the Fly’s Ears
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Application: Directional Hearing Aid Microphone



Etymotic D-Mic



Measured Response of D-Mic



The Fly’s Ear is a
Sensitive Acoustic Sensor
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MEMS

✿ Can implement the fly’s ear in a hearing aid
using silicon MEMS technology

• Microelectromechanical systems

• Mechanical devices with
integrated circuits on silicon

• Batch fabrication using silicon
IC technology

• New solutions that are low-cost



Team Organization
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Membrane Design using FEM



Membrane Design using FEM



Polysilicon membranes

Cross-section of the 1.0 x 0.5 mm2 polysilicon membrane.  The
membrane is 0.5 µm thick with 10 µm deep corrugations.

Close-up of the corrugation



Measurement of Mechanical Sensitivity
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Vibrational Communication in a treehopper



Bending Wave Simulator



Vibration Depends on Wave Direction
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Proposed Biomimetic Sensors

● Miniature acoustic particle velocity and
pressure sensor for sound intensity
measurement

● Higher-order miniature directional
microphones- Passive, low-cost




